Genetic exchange of avirulence determinants and extensive karyotype rearrangements in parasexual recombinants of Fusarium oxysporum.
In order to genetically map and eventually isolate avirulence genes, parasexual crosses between different races of Fusarium oxysporum f. sp. lycopersici were performed by means of protoplast fusion. Two wild-type strains, race 1 Fol004 (A1a2a3) and race 3 Fol029 (a1a2A3), were transformed with phleomycin and hygromycin resistance genes, respectively. In total 32 fusion products were selected by screening for the presence of both marker genes. The presence of either avirulence gene A1 or A3 in the fusion products was determined by plant bioassays. Segregation of avirulence revealed a bias for the presence of A1. Two recombinants for the avirulence phenotype were observed, each with a new association of avirulence genes never observed to exist in the wild. Electrophoretic karyotype analysis revealed that chromosome patterns were different for all fusion products. Hybridization patterns using various probes indicated that chromosome rearrangements and recombination had occurred. Karyotype analysis of the two avirulence recombinants revealed hybrid karyotypes resulting from a massive exchange of parental DNA. This indicates that the present population of recombinants can be used for gene mapping in the asexual fungus F. oxysporum f. sp. lycopersici.